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INTRODUCTION
The purpose of presented article — the Balaklavskaya bay waters’ pollution assessment by total suspended mat-
ter (TSM) and dissolved organic matter (CDOM).

BASIC DATA AND RESEARCH METHODS

The materials of five hydrooptical expeditions, realized on the Balaklavskaya bay waters on September 21,
2004; September 11, 2005; August 23, 2006; October 6, 2007 and July 21-23, 2010 according to the stations’ scheme
shown on fig. 1 were used as the basic data. The series of cuts along the axial line of the bay were executed during the
specified period, where the turbidity field structure was investigated.
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Fig. 1. The stations’ scheme of hydrooptical research

Initial data used in this article was received by biophysical complex «Condor» [1]. All of vertical profiles were
executed with a depth frequency of 0.1 m.

For the polluted local areas’ identification, the concentrations of considered parameters were compared with
concentrations observed in the open Black Sea waters. The last ones, borrowed from [2], and, equal to 0.2 mg/l for
TSM, 2 mg/l for CDOM, were accepted as conditional natural norm.

DISCUSSION OF RESULTS

The considered identifying environment state parameters fields’ analysis has shown that their structure from
sensing to sensing didn't change qualitatively, the revealed distinctions had, mainly, the quantitative character. There-
fore the result of one shooting, executed in August, 2006 (fig. 2) when the studied parameters’ concentrations were the
maximum ones, is illustrated below.

On the schemes of analyzed horizontal water environment state parameters’ distribution the two main maxima
identify two areas of extreme water pollution - the most remote internal part of the bay and the area of waters near the
entrance of the bay where the main household sewers output pipe of the Balaklava city is located (fig. 2).
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Fig. 2. The TSM, mg/l (a, b) and CDOM, mg/I (c, d) distribution on the surface
and bottom layers on August 23, 2006.

The TSM distribution on the surface layer had well expressed maximum (18.1mg/l, that is 90 times higher
than a conditional norm) in the local water area of the main household waters’ output. The raised TSM concentrations
were observed in the most internal part of the bay and the local area of Georgiyevsky fresh waters source — 8.8 and 5.5
mg/l. The lowest TSM concentrations - 1.2 mg/l, - were found in the central and the narrowest parts of the bay (fig.
2a).

At the bottom horizon the TSM concentration was lower in comparison with the surface layer. The maximum
concentration - 6.4 mg/l (what is 32 times higher than a conditional norm) was found in the most remote internal part
of the bay and the minimum one - 1.0-1.1 mg/l was identified in the entrance of the bay. This parameter distribution
had rather uniform character here with the less expressed extrema than on the surface layer (fig. 2b).

The CDOM concentration maximum (14.2 mg/l, that is 7 times higher than a conditional norm) on the surface
layer was observed in the local area of the main household waters output. Its local maxima were found in the very in-
ternal part of the bay (5.3 mg/l, 2,6 times higher than a conditional norm) and in the central narrowest part of the bay
(4,3-4.5 mg/l) (fig. 2c).

At the bottom layer the maximum CDOM content (5.2 mg/l, that is 2.6 times higher than a conditional norm)
was recorded in the waters of the central narrowest part of the bay (fig. 2d).

High, significantly surpassing the natural norm, TSM and CDOM concentrations testify the anthropogenous
nature of these substances.

The area of waters near the Georgiyevsky fresh water source, both on the surface and the bottom horizon was
allocated with the small CDOM concentration increasing from the surrounding background (fig. 2c, d).

The data presented above about the maxima of considered characteristics’ content location zones allow reveal-
ing their sources and nature. The two main obvious significantly polluted local zones of the studied water area are the
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most remote internal part of the Balaklavskaya bay and the area of waters near the entrance of the bay where the main
household sewers output pipe of the Balaklava city is located.

In the most internal shallow part of the bay, because of limited water exchange the fresh sewers are accumu-
lated with the TSM and CDOM concentrations content ten times higher than the natural concentration of these charac-
teristics is. This fact points to their artificial origin. The nature and source of polluting characteristics in the entrance of
the bay are obvious and don't demand interpretation.

The smallest pollutants’ concentrations on the studied water area were found out during the expedition realized
on September 11, 2005. The maintenance of all the characteristics was 1.5-3.5 times lower in comparison with situa-
tion shown on the fig. 2 practically everywhere. Waters of the bay differed by their high transparency and minimum
turbidity content for all the time of supervisions (fig. 3a).
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Fig. 3. Turbidity distribution (the optical units - FTU) on a section along the axial line of the Ba-
laklavskaya bay: on September 11, 2005 (a) and August 23, 2006 (b).

The synoptic situation analysis has shown that the moderate western wind has probably caused the local
upwelling development in the studied region the day before the experiment. The low TSM and CDOM concentrations
are the probable this phenomenon clearing effect consequence.

According to pollutants fields’ structure, their most significant source in the limits of the studied water area is
the main household sewers output pipe of the Balaklava city which end is directed into the southeastern part of the bay
at the depth of 10 m.

This conclusion confirms also the analysis of vertical turbidity distribution according to which the most turbid
waters of 11-12 FTU are concentrated in the top 1-2-meter layer in the local area of waters near the pipe (fig. 3). The
absolute turbidity maximum 22-23 FTU here was fixed in July, 2010.

The turbidity field structure analysis testifies that all the waters thickness from the surface to the bottom zone in the most
internal shallow part of the Balaklavskaya bay is polluted. At the entrance of the bay the polluting matter comes from the main
household sewers output pipe of the Balaklava city and is concentrated in the thin top layer. The polluting matter concentrations
here exceed much a natural background. From the 1-2 m horizon their content decreases quickly with the depth, though in the wa-
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ters spreading the top layer the pollutants’ concentrations remain high in times surpassing their content in the open Black Sea wa-
ters.

CONCLUSION

The two most polluted areas of the Balaklavskaya bay waters were found, — the most remote internal part and
the area of waters near the entrance of the bay where the main household sewers output pipe of the Balaklava city is
located. The high turbidity and ten times surpassing the natural norm TSM and CDOM concentrations are recorded
here.

All the water thickness, from the surface to the bottom layer in the most remote internal shallow part of the
Balaklavskaya bay is polluted. Polluting substances in the waters near the entrance of the bay come here from the main
household sewers output pipe of the Balaklava city. They are accumulated there in the thin top layer. The pollutants’
concentrations here exceed much the natural background.
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On the basis of hydrooptical experiments’ data, undertaken within the complex oceanographic monitoring of the Balaklavskaya
bay in 2004-2010 turbidity field structure was analyzed, the total suspended matter and dissolved organic matter pollution assess-
ment of the considered water area was executed.

The data about the maxima of considered characteristics’ content location zones allow revealing their sources and nature.

The two most polluted areas of the Balaklavskaya bay waters were found, — the most remote internal part and the area of waters
near the entrance of the bay where the main household sewers output pipe of the Balaklava city is located. The high turbidity and
ten times surpassing the natural norm TSM and CDOM concentrations are recorded here. All the water thickness, from the surface
to the bottom layer of the most remote internal shallow part of the Balaklavskaya bay is polluted. Polluting substances in the wa-
ters near the entrance of the bay come here from the main household sewers output pipe of the Balaklava city. They are accumu-
lated there in the thin top layer. The pollutants’ concentrations here exceed much the natural background.

High, significantly surpassing the natural norm, TSM and CDOM concentrations testify the anthropogenous nature of these sub-
stances.
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OIIEHKA 3ATPSI3HEHMS BOJ BAJIAKJIABCKOM BYXTHI HA BA3E THJIPOOIITUYECKHUX METOJ0B MC-
CJIEJOBAHMUS/I.J].Jlomakuu, M.A.TlonoB, A.A.Yensikeuko/ Tpynos Uncruryra ['uapomereopornoruu ['py3uHCKO-
ro Texamueckoro Yausepcureta [ py3un.-2013.-1.119.-¢.274-277. - Pyc., Pe3. Anr., Pyc.

Ha ocHoBe ananmm3a TaHHBIX THIPOONTHYECKUX CHEMOK, PEATM30BaHHBIX B PaMKaX KOMIUIEKCHOI'O OKeaHOTPa(huIecKoro MOHHUTO-
punra bamakiaBckoit 6yxTer B 2004-20101T, MpoaHaTHM3UpOBaHa CTPYKTYpa IMOJIST MYTHOCTH W BEITIONHEHA OICHKA 3arpsA3HCHHUS
paccMaTpruBacMoOi aKBaTOPHH OOIIMM B3BEIICHHBIM M PACTBOPEHHBIM OPIraHUUECKUM BELIECTBOM.

[IpencraBneHHbIe B JaHHOW CTaThe JaHHBIE O MOJIOKEHUH MaKCHUMYMOB COIEP)KaHUSI PACCMOTPEHHBIX BEIUIECTB, MO3BOJIAIOT BHI-
SBUTh UX UCTOYHUKHU U Tpupoay. B paborte oOHapyKeHBI 1Be HanboJee 3arpsi3HEHHbBIE 00J1aCTH aKBaTOpUU banakiaBckoi OyXThI,
— ee KyTOBasi 4acTh U y4acTOK, JIOKaJM30BaHHBIH y Or0JIOBKa BBIITYCKa CTOUHBIX BOJ I'. banakiasa. 31eck 3aduKkcupoBaHa 3Ha4 H-
TeJbHAsl MyTHOCTb U BBICOKAd, B IECATKH pa3 MPEBOCXOAIIAs IPUPOJHYI0 HOpMY, KoHIleHTpanus OBB u POB.

B kyToBoii MmenkoBoAHOI yacT banaxiaBckoil OyXThI 3arpsi3HEHA BCS TOJIIIIA BOJI, OT TIOBEPXHOCTH 110 JTHA. B OTKpEITOI! ee obia-
CTH 3arps3HAIOIINE BEUIECTBA, MOCTYNAIOIIUE CIO1a U3 KaHAIN3AIMOHHOTO KOJIIEKTopa I. banakiasa, akkyMyIMpOBaHbI B TOHKOM
BEPXHEM CJI0€. 371eCh X KOHIEHTPAIMs Ha TOPSIOK IPEBbIMIAET MPUPOAHBII (QOH.

CyniecTBEHHO NPEBOCXOSIINE NPUPOJHYI0 HOpMy KoHLeHTparuun OBB u POB cBunetenscTByIOT 00 aHTPOIIOTeHHOM Mpupojie
JTHX BEIECTB.



